Signal transduction in endotoxin-stimulated synthesis of TNF-alpha and prostaglandin E2 by rat Kupffer cells. Role of extracellular calcium ions and protein kinase C.
Endotoxin is a well established elicitor of cytokine production in mononuclear cells. Nevertheless, the path of signal transduction between the crucial contact of the cells with endotoxin (lipopolysaccharide) and the synthesis and release of the mediators is yet poorly understood. In particular, the involvement of Ca2+ and protein kinase C in this process is still a matter of controversy. Here, it will be demonstrated that removal of extracellular Ca2+ by EGTA does not have a significant effect on the endotoxin-stimulated production of tumor necrosis factor-alpha (TNF-alpha) and on total protein synthesis in rat Kupffer cells. However, the release of prostaglandin E2 could not be raised above the basal level under these conditions. Treatment with inhibitors of protein kinase C such as the isoquinoline derivative, H-7, or staurosporin is without influence on TNF-alpha synthesis. The depletion of protein kinase C through preincubation of rat Kupffer cells with phorbol 12-myristate 13-acetate for 24 h was also without effect on TNF-alpha production. The effectiveness of these inhibitors under the conditions used was ascertained by measurement of the O2- release from the same cell batches. Superoxide production known as protein kinase C-dependent in Kupffer cells (Dieter et al. (1986) Eur. J. Biochem. 86, 451-457) was suppressed in a dose-dependent manner by staurosporin or after prolonged pretreatment with the phorbol ester. H-7 decreased superoxide production only slightly in high doses that severely harm the Kupffer cells. Prostaglandin E2 release, although clearly protein-kinase C-dependent in phagocytosing rat Kupffer cells, is not decreased following exposure to lipopolysaccharide in the presence of protein kinase C inhibitors.